SYNOPSIS The Wechsler Adult Intelligence Scale (WAIS) was administered to two matched groups of severely head-injured patients. The first administration was early in the recovery period, when group I was still in post-traumatic amnesia. The WAIS results for this group were significantly lower than those of group II, who were fully conscious. A follow-up at a later stage of recovery found that group I had substantially caught up with group II on the WAIS. At both administrations the WAIS subtest scores were correlated with clinical data, and changes in the pattern of correlations between PTA and full consciousness suggested that the former represents a qualitatively, and not merely quantitatively, distinct phase of recovery.
SYNOPSIS The Wechsler Adult Intelligence Scale (WAIS) was administered to two matched groups of severely head-injured patients. The first administration was early in the recovery period, when group I was still in post-traumatic amnesia. The WAIS results for this group were significantly lower than those of group II, who were fully conscious. A follow-up at a later stage of recovery found that group I had substantially caught up with group II on the WAIS. At both administrations the WAIS subtest scores were correlated with clinical data, and changes in the pattern of correlations between PTA and full consciousness suggested that the former represents a qualitatively, and not merely quantitatively, distinct phase of recovery.
Post-traumatic amnesia (PTA) is a period of clouded consciousness which precedes the attainment of full orientation and continuous awareness in persons recovering from head injuries. Its duration, which may range from minutes to months, is claimed to be an index of the severity of the head injury (Russell, 1971 ). PTA appears to be characterized primarily by a failure of mnestic processes, insofar as the patient on subsequent questioning is able to recall at best only isolated incidents which occurred during this period. It is not surprising therefore to find that the psychological studies on head-injured persons during PTA have been concerned above all with memory (Fodor, 1972; Dunn and Brooks, 1974) . With the possible exception of a paper by Ruesch and Moore (1943) , studies of other cognitive abilities during this critical phase of recovery appear to be lacking, despite the fact that patients in PTA are often capable of speech and might therefore be supposed to be capable of submitting to psychological examination.
The present study seeks to contribute towards remedying this deficiency by reporting the results of the Wechsler Adult Intelligence Scale (WAIS), a widely used and well-standardized psychometric instrument (Wechsler, 1955) , administered to patients during PTA. At the same (Accepted 17 June 1975.) 1127 time, it will complement the findings of an earlier study (Mandleberg and Brooks, 1975) (Siegel, 1955) was employed to evaluate the significance of the differences between the two groups. While group I was still in PTA they were found to be significantly inferior to group II on all subtest and IQ scores, the differences being somewhat more marked for the Performance than for the Verbal subtests. (Guilford, 1956) . By summating the clinical variables, a total 'clinical score' was obtained for each subject, which was also treated as a continuous variable. Table 4 (Botterell and Wilson, 1945; Russell and Smith, 1961; Hooper, 1969), applied to the present groups, reveal that only two subjects in this study were 'severe' injuries (PTA one to seven days), while the remaining 30 subjects were all 'very severe' (PTA > one week). It would seem otiose to make finer distinctions within the 'very severe' injuries group without firm evidence that such distinctions were clinically meaningful, and previous investigators appear generally to have been content with established categories. (3) The follow-up study tends strongly to suggest on an empirical level the essential equivalence of the injuries in the two groups. Preliminary data presented by Bond (1974) Thus, while it remains possible for persons in PTA to make appropriate (and in some cases quite complex) verbal responses, the demands made by the Performance tasks appear to be such that even a relatively low level of achievement is difficult to maintain. Verbal abilities appear to be relatively intact during PTA, while non-verbal skills remain relatively in abeyance. Whether this is due to some particular non-verbal quality of the tasks themselves, whether to a possible dependence of these tasks upon the memory processes which are known to be disordered during PTA, or whether it is due, as Mandleberg and Brooks (1975) have argued, to the fact that the integration of a complex set of visual, spatial, and manual coordination skills renders the Performance tasks inherently more difficult than the Verbal ones, is an issue which permits of no resolution on the basis of the present data.
APPENDIX If PTA represents a qualitatively distinct phase of recovery from head injury, it was hypothesized that this would be reflected in an unique pattern of intercorrelations between WAIS and clinical variables for Group I at the first administration-that is, during PTA. Group II at this time, being out of PTA, would have a different pattern of intercorrelations, which would tend to resemble the patterns found in both groups at follow-up. Owing to the small numbers and to the fact that the correlation matrices under consideration were neither square nor symmetrical, factor analysis could not be applied to resolve the question of similarity or difference in the structure of the matrices. Accordingly, the problem was attacked as follows:
(1) It was assumed that the importance of a clinical variable in contributing to level of function on the WAIS was in proportion to the number of subtests with which it correlated at a statistically significant level. Thus, it was possible to rank each clinical variable in respect of its contribution to the Verbal and Performance subtests separately. It was felt that, in a situation in which at least one or two significant correlations with the WAIS might be expected by chance for each clinical variable, this procedure had the advantage of making no a priori assumptions as to which clinical variables were irrelevant in contributing to WAIS level. (2) The similarity of the intercorrelation patterns could now be assessed as a function of changes in the rank order of the clinical variables contributing to WAIS level. It was hypothesized that (a) the rank orders for the two groups at first administration would be significantly different; (b) the rank order for group I at initial testing would be significantly diflerent from that at follow-up; (c) the rank orders of groups I and II at follow-up would be very similar; and (d) the rank order for group II at initial administration would resemble that at follow-up. These hypotheses were tested by computing Spearman rank-order correlation coefficients (rho) (Siegel, 1955) , with results shown in Table 6 . Differences would be reflected in low or even negative rhos; similarities by high rhos.
Of the four hypotheses, two were confirmed fully, both for the Verbal and the Performance subtests; the remaining two were partially confirmed. Of these, hypothesis (c), confirmed for the Performance subtests only, was perhaps the most critical for sustaining the view that the return of full consciousness heralds a qualitative change in the relationship between brain state and cognitive level. In the light of the preceding discussion we may ask, however, whether this distinction between verbal and non-verbal abilities is, after all, so surprising. Emergence from PTA appears to represent a move from a condition of being essentially unable to cope with the non-verbal tasks, to one of being able to do so, a change which may well in itself be regarded as qualitative. For the verbal tasks, on the other hand, the change is from a condition of being able to respond to a limited extent during PTA, to one of being able to respond to a greater extent during full consciousness: this change might well be seen as purely quantitative. Yet, if this were the case, it might be expected that the correlation pattern for the verbal subtests of group I at initial administration would resemble those of group II at both initial and follow-up testing, thus giving rise to high rhos in column 1, rows 1 and 3 of Table 6 . These were not found, and the evidence for a purely quantitative change in verbal abilities remains ambiguous.
It is tempting to speculate on the state of the brain during PTA which might account for these findings, but the present data provide few clues, and further speculation would suffer from being premature in view of our extremely sketchy knowledge of cognitive abilities during PTA. The only other study which, to this author's knowledge, may address this topic is that of Ruesch and Moore (1943) , but the results of that investigation and of the present one are not directly comparable. Only one task (Digit Span) was common to both studies, while despite the use of pictorial material in the earlier paper, all the Ruesch and Moore tests had distinct overt verbal components. Moreover, although their patients were studied at a very early stage of recovery, those in semicoma, confused, or delirious states were not tested, and the possibility exists that it was precisely these who were in PTA, while the remainder were fully conscious.
